correspondence as comparing maximum intensities 6 ignore the 3D extent of the transcription site, FISH-quant explicitly accounts for it. Also, method (ii) uses the experimentally measured PSF and restricts the intensity of the weighted PSFs to the range previously determined for mature transcripts, thereby taking into consideration aberration effects and variable labeling efficiency. Note that FISH-quant estimates an equivalent number of fully elongated transcripts; different positioning of the FISH probes on the mRNA affects the results and can be used to infer important
Cy3
Alexa 488 npg properties of transcription 2, 6 (Supplementary Note 4). To validate these methods, we first used simulations (Supplementary Note 5). For transcription sites smaller than the optical resolution, all methods yielded accurate estimates. However, for larger transcription sites, the simple methods led to gross underestimates, whereas FISH-quant gave accurate results (Fig. 1e) . For elongated transcription sites, only the PSF superposition approach worked reliably. For experimental validation, we used an artificial reporter with transcription sites frequently exceeding the resolution. An RNase protection assay provided a rough, but independent, estimate of the ratio of mature versus nascent mRNA. The assay yielded ratios in the same range as the FISH-based quantifications, confirming their general validity (Supplementary Note 6 and Supplementary Methods). For a more accurate assessment of simple methods and FISH-quant, we then compared the nascent transcript counts. Much as for the large simulated transcription sites, the simple methods led to underestimated counts (Fig. 1f) . 
Protein instability following transport or storage on dry ice
To the Editor: It is common practice to place protein solutions on dry ice for storage or transport, but this may lead to an unrecognized problem. A series of assay failures after short-term storage of antibody solutions on dry ice led to our observation that the pH of the thawed solutions was between 5.5 and 6.0 even though they had been formulated at pH 7.2. We hypothesized that exposure of the solutions to CO 2 caused the formation of carbonic acid, resulting in protein damage from the pH drop. Protein properties affected by pH include tertiary and quaternary structure, enzymatic rate constants, solubility, tendency to aggregate, susceptibility to chemical degradation and propensity to adsorb to surfaces 1 . We therefore examined possible interactions between dry ice and sealed frozen protein solutions.
We evaluated four types of cryogenic vials, three types of conical tubes, two types of glass vials and one type of microtube (Supplementary Methods). Vessels containing a buffered pH indicator solution were placed on dry ice or into a -70 °C freezer for 48 h. Upon thawing, most samples placed on dry ice experienced a substantial decrease in pH (Supplementary Table 1) , and no container closure system consistently prevented acidification. pH changes were not observed in -70 °C freezer controls.
Sample acidification appears to result from two distinct events. First, CO 2 enters the container's headspace but is unreactive, having negligible solubility in ice. If we vented headspace before sample thawing, no acidification was observed (Fig. 1a) . Also, placing samples into a -70 °C freezer for 96 h allowed the CO 2 to dissipate, after which no acidification was observed. The second event occurs if the sample is thawed while CO 2 is still in the headspace. Acidification was seen to originate at the liquid-gas interface and expand through the sample as it warmed (Fig. 1b  and Supplementary Video 1) .
We calculated pH as a function of headspace CO 2 for 1.5-ml microtubes containing Tris buffer (Fig. 1c) . Predicted drops in pH ranged from 1.5 to 2.7 pH units depending on the starting pH and sample volume. Calculations for other buffer systems such as phosphate-buffered saline produced similar results.
Proteins generally exhibit low solubility near their isoelectric point (pI). Therefore, acidic proteins have an increased tendency to aggregate or precipitate as pH falls below physiological levels. As a model, we formulated b-lactoglobulin (pI 5.2) in citrate or phosphate buffers between pH 4.8 and 7.3. Aggregation index measurements (Supplementary Methods) were not substantially different at 2, 5 and 24 h post-formulation for solutions between pH 5.8 and 7.3, but aggregation index values increased with decreasing pH and increasing time below pH 5.8 (Fig. 1d) . Stressing the samples by vortexing caused a marked increase in aggregation index values below, but not at or above pH 5.8.
We further examined the acidic protein carbonic anhydrase (pI 5.9) and the basic protein lysozyme (pI 9.3), each in 10 mM Tris, pH 7.3, or 10 mM phosphate, pH 7.3. Exposure to dry ice for 48 h before thawing resulted in substantial acidification of all solutions. Aggregation index values increased substantially for the acidic but not the basic proteins (Supplementary Table 2) . Returning the samples to a -70 °C freezer for 96 h before thawing prevented the pH drop and increase in aggregation index value. 
